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A 25-year-old male was brought to the emergency
department by a rescue ambulance after swallowing fire
extinguisher powder. While being apprehended for drug
trafficking, the patient was found to have swallowed a large
amount of dry fire extinguisher powder in an attempted
suicide. Subsequently, he was sent to the emergency
department. During transport, the ambulance personnel
reported that the patient’s vomitus contained white
powder.
On arrival in the emergency department, the patient was
alert and awake. The blood pressure was 124/91 mm Hg,
temperature 36.5 1C, respiratory rate 16/min, and the pulse
105 beats/min. He was treated with gastric lavage, saline
hydration, and O2 supplement. Laboratory evaluation
revealed a white cell count of 30,700/mm3 with 75%
neutrophils, and a hemoglobin level of 15.4 g per 100 ml.
Serial biochemistry results are shown in Table 1.
Four hours later, the patient sustained cardiac arrest with
ventricular tachycardia on the electrocardiogram (Figure 1).
Cardioconversion and cardiopulmonary resuscitation were
applied immediately. Subsequently, he was transferred to the
intensive care unit for further management.
What is the cause for this patient’s hyperphosphatemia?
Why did the ventricular arrhythmia develop?
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Figure 1 | The electrocardiographic
rhythm strip showing ventricular
tachycardia.
Table 1 | Patient’s serum laboratory values
At
presentation
8 h
later
Normal
values
Blood urea nitrogen (mg/100 ml) 16 21 8–20
Serum creatinine (mg/100 ml) 1.0 1.7 0.4–1.2
Serum phosphorus (mg/100 ml) 13.8 22.1 2.7–4.5
Serum potassium (mEq/l) 3.1 3.9 3.5–5.1
Serum sodium (mEq/l) 146 148 136–144
Serum chloride (mEq/l) 117 119 101–111
Serum calcium (mg/100 ml) 4.3 4.1 8.9–10.3
Arterial blood gas, pH 7.24 7.21 7.35–7.455
Bicarbonate (mmol/l) 16.4 10 20–26
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The Diagnosis | Fire extinguisher powder ingestion
with hyperphosphatemia and
hypocalcemia
Hyperphosphatemia typically accompanies decreased renal
phosphate excretion in patients with chronic renal failure.
Other etiologies of hyperphosphatemia include tissue necro-
sis, rhabdomyolysis, tumor lysis syndrome, lactic acidosis,
and ketoacidosis. Fatal hyperphosphatemia has been reported
after excessive exogenous phosphate administration includ-
ing hypertonic phosphate enemas and oral sodium phos-
phate as bowel preparation before colonoscopy.1,2 Markowitz
et al.3 published a report describing 21 patients with biopsy-
proven acute phosphate nephropathy after ingesting sodium
phosphate as colonoscopy bowel preparation.
Ammonium dihydrogen phosphate (NH4H2PO4), a white
crystalline powder, is a major ingredient in dry powder fire
extinguishers. Our patient swallowed fire extinguisher
powder in an attempted suicide. The high serum phosphate
level (maximum level was 30.6 mg/100 ml) is consistent with
acute toxicity, which leads to acute renal failure from
phosphate nephropathy and metabolic acidosis. Conse-
quently, the severe hypocalcemia caused refractory ventri-
cular arrhythmia and hemodynamic decompensation.
Although increasing urinary phosphate excretion should
help lower serum phosphate levels, most patients with
extreme hyperphosphatemia will need renal replacement
therapy as renal impairment is common. In our patient, the
serum phosphate level decreased transiently during contin-
uous renal replacement therapy. However, it rebounded while
continuous renal replacement therapy was interrupted due to
ventricular arrhythmia (Figure 2).
An important consideration in the treatment of hyperpho-
sphatemia is the management of the resultant hypocalcemia.
Administration of intravenous calcium may lead to meta-
static calcification. Despite this, it seems prudent to
administer calcium in the event of symptomatic hypocalce-
mia. During hospitalization, our patient’s serum calcium
level was persistently low despite aggressive calcium gluco-
nate infusion. Sodium bicarbonate infusion that was given
for correcting metabolic acidosis might have further lowered
ionized calcium levels.4 Unfortunately, our patient died
despite aggressive treatment.
In summary, dry fire extinguisher powder contains high
concentrations of phosphate and can lead to phosphate
nephropathy and acute renal failure. Severe hypocalcemia
frequently accompanies this situation. We recommend institut-
ing the early renal replacement therapy to aggressively lower the
serum phosphorus and to treat hypocalcemia with intravenous
calcium. The role of oral phosphate binders is unknown.
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Figure 2 | A series of changes in serum phosphate,
calcium, and creatinine levels during hospitalization.
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